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MATERIALS. A QUESTION MUST PRECEDE THE READING PASSAGE IN 
ORDER TO EFFECTIVELY CONTROL BEHAVIOR. OTHERWISE, THE LEARNER 
MUST BE ALLOWED TO REVIEW THE MATERIAL AFTER SEEING THE 
QUESTION. THE EMPHASIS. THEREFORE. IS ON CONTROL AND 
INTEGRATION OF RESPONSES IN TERMS OF A PRESCRIBED CRITERION, 
THE QUESTION. IN CONTRAST, THE "MA THEMAGENIC" APPROACH STATES 
THAT THE ACQUISITION AND RETENTION OF INFORMATION FROM 
PRINTED MATERIAL CAN BE RELATED TO ATTENTIVE RESPONSES, 

CALLED "MATHEMAGENIC RESPONSES," WHICH ARE CONTROLLED BY 
TEST-LIKE EVENTS AND THE MATERIAL IN THE PASSAGE WHICH IS 
ASSOCIATED WITH THAT CONTROLLING STIMULUS. A THEORETICAL S-R 
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illustrate the premise that learning via reinforcement can be 

BROADENED TO IliCLUDE CONTROL OF ONGOING READING BEHAVIOR. 
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Abstract 



In this article the notion of control, as applied to student 
responses, is generalized to Include the operant contro^ of 
as opposed to the reinforcement of specific S-n associations. Research 
is briefly mentioned which suggests that the traditionax rules of 
T>rogramed instruction should be qualified. A major pition of tixS 
paper outlines the effect of questions upon reading behaviors. The 
'•cybernetic” and "mathemagenlc” approaches to this problem are 
described and criticized, and an alternative S-R model is offered 
along with som^ related data. The view presented In this paper is 
that there are several vrays of controlling learning behaviors and 
the kind of analysis that has fostered current instructional technology 
can be broadened to include learning from gross rducational materials, 
such as text and prose passaa:es. 
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Introduction 

The success of prop-ramed instruction in teaching a variety of 
school subjects has served to confirm psychologist’s faith in precise 
methods of controlling student learning — with the emphasis or 
control . But there is more than one vray of controlling behavior 
and the original programing techniques may be in for some modification. 

Research suggests that there are conditions under which the 
usual requirements of programed instruction, such as providing 
immediate formal knovr ledge of results or breaking the material into 
small pieces or steps of easily acquired information, may not be 
required (Alter & Silverman, 1962; Ausubel, I9631 Glaser & Taber, 

1961 ; Hershberger & Terry, I965). It has been shovrn that add.ing 
incidental material to programed frames may actually improve learning 
of the relevant S-R associations (Faust & Anderson, 196?) • In 
short there may be several paths to the same academic goal. Current 
research reflects a shift of attention toward more general techniques 
of instructional control. These techniques include the use of 
questions which serve a revievr or previevr fimction (Merrill & 

Stolurow, 1966), the use of maps, pictures, diagrams, charts, and 
graphs (Fleming, 196?; Reynolds, I966; Samuels, 196? )* and capi- 
talizing upon the potentially meaningful structure of the learning 
material (Ausubel, 1963? Gagne, I962). An increasing amount of 
analysis and research is being devoted to learning from gross 
instructional material such as prose or text-book passages (Frase, 
1967a; Musgrave & Cohen, I966; Rothkopf, 1965» 1966; Rothkopf & 
Bisbicos, 1967). 

Anderson (I967) seems to have put his finger on the critical 
issue concerning control in relation to instructional materials 
when he stated that "...the most compelling stimulus in a frame 
is the question which must be ansvrered or the blank vrhich must be 
completed." Without doubt questions are useful tools. They are 
relatively easy to construct and they can be used with almost any 
kind of educational material. Unfortunately, we don’t know a great 
deal about hovr they vrork. Although experimental research on questions 
is not a virgin area (Distad, 1927? Holmes, 1931) the current 
approaches to this problem are more sophisticated in terms of 
experimental and statistical methodology, and also in terms of 
the theories presented. 

The present paper revievrs two theoretical approaches to the 
effect of questions upon adult reading behaviors. Criticisms of 
the theories are offered and an alternative theory is proposed. 

The attempt here is to provide a model which is precise enough to 
suggest some now experiments vrhich vrill confirm or modify the 
theory. 

To summarize this theory briefly, effective reading behaviors 



are conceived as a variety of attentive responses vrhich are under 
reinforcement control of question-correlated stimuli, /fords in a 
prose passage vrhich are related to a question tend to distribute 
the students’ attention according to the position of those vrords 
and the position of the questions- By manipulating the position 
of sentences or the kind of questions used the distribution of 
reinforcements is chonfsd. Different schedules of reinforcement 
are predicted to have different effects upon the acquisition and 
retention of information from the sentences. 



Recent Approaches 

Tvro of the most suggestive approaches concerning the effect 
of questions upon the acquisition of information from printed 
materials are the "cybernetic” and "mathemagenic" approaches. The 
cybernetic vievr (Hershberger ob Terry, 19^5 5 Smith, I966; Smith & 
Smith, 1966) scates that a question is used by a student to determine 
if achieved behavior (the ansvrer the student gives) meets the 
criterion of acceptable behavior (the correct ansvrer). When asked 
"What did John X invent?" the student searches through the reading 
passage until he can fill in the blank. If he reads the passage 
and has not found the answer an error signal is generated. In 
other vrords an error is negative feedback vrhich can be used by the 
student to control his reading behavior until he marches the 
criterion. The emohfsis here is upon the matching or comparator 
function of questions, (Stolurar, I96I). The assumption underlying 
the cybernetic hypothesis is that a question must precede the reading 
passage in order to effectively control behavior, or, if it doesn't 
precede the passage then the student must be allovred to revievr the 
material after seeing the question. It is also possible to provide 
the student vrith feedback immediately after he responds to the 
question in the form of knowledge of results. Providing immediate 
knowledge of results should be an optimal procedure for facilitating 
recall of the specific information tested since it minimizes the 
time internal betvreen performance and the criterion evaluation. 

Smith and Smith (I966) report a number of studies concerning motor 
performance in vihlch feedback interval vras a critical event in 
attaining adequate performance, yet Hershberger and Terry (19^5) 
found tha-t interva.is of delay between self-instruction and testing 
vrere not critical for errors made vrithin the program. These authors 
concluded that c conf irmaticn procedure vras least effective because 
students vrere led to terminate their reading too early. An erroneous 
feeling of confidence vras engendered by the knovrledge of results. 
Evidently, it vras the kind of question (in regards to difficulty) 
vrhich vras the important condition for learning. The data of 
Anderson and Faust (I967) suggests that making a programed frame 
more difficult by introducing Irrelevant stimuli gets the student 
to at least notice the relevant stimuli rather than concentrating 
only upon response terms- Rothkopf (I965) also found that if the 
correct response is easy to predict less vrill be learned. Frase 
(1967b) asked students to underline vrords in a passage vrhich vrould 
comprise a complete sentemce ansvrering various types of questions. 
Even though the passage contained only 36 vrords and several practice 
tasks vrere given, students neglected to underline required stimulus 
vrords, but no student neglected to underline the response term. 



■ Errors were always made on the stimulus portion of the sentence. 

For instance, vrhen asked '’^fheii vrere the men in the following: para- 
f?raph born?" students neglected to underline "John vras born in", 
but they always underlined "192?" • This effect vras only obtained 
vrith questions that asked for a great deal of information. Obviously, 
students adopted, vrhat they felt to be an efficient learning strategy — 
practicing the response terms. For optimal learning, hovrever, 
both stimulus and response terms must be associated. There is a 
clear need for further research tc determine the precise effects 
of different kinds of questions upon reading behaviors. 

9 The cybernetic approach to the problem of how questions facilitate 
performance states that sensory feedback is the mechanism for learning 
from vrritten materials, rather than confirmation and reinforcement. 

The emphasis is upon control and integration of responses (presumably 
observing responses of some sort) in terms of a prescribed criterion. 
The student operates as a closed loop system. If he has a criterion 
and is allowed to review material, then formal knowledge of results 
is not necessary. He vrill not "exit" the task (T'liller, Galanter, 
and Pribram, i960) until he answers the question. Unfortunately, 
little is known about the precise kind of events which might be 
useful criteria in a read.ing task except vrhat is knovm from re- 
search cond.ucted_ outside the theory itself . The theory offers no 
exact data concerning the relationship of criteria, vrhether these 
be stin ill (in the form of questions) or responses (in the form of 
ansvrers ) , to the read_ing material and ultimately to retention. 

The results of Hershberger and Terry (19^5) and others mentioned 
above shovring that easy questions can be detrimental, suggest that 
this is an important area of Investi^^ation. 

The cybernetic approach does not attempt to specify each event 
occurring during the process of relating behavior to criterion 
performance,, but development of the theory :s contingent upon a 
calculus of relationships between criterion stimuli and appropriate 
control of responses (i^ttneave, 19^6). /'n understanding of cyber- 

netic control vrill be incomplete until the theory is elaborated 
in terms of critical S-S, S-R, and. R-R relationships, and in terms 
of methods of establishing control over desirable relationships. 

Rothkopf^s "mathemagenic" approach, in contrast to uhe cyber- 
netic anproach, stresses that the acquisition and retention of 
informac.-on from printed material can be related to a variety of 
attentive responses, summarized by the term "mathemagenic" — they 
give rise to learning. These responses are under the control of 
test-like events (such as questions) which occur in conjunction 
vrith the reading materials. According: to Rothkopf’s vievr the 
critical events for learning from printed materials are the attentive 
responses vrhich occur during reading, rather than the particular 
questions (or criteria) used, i^lthough questions and mathemagenic 
responses are related, the theory places special emphasis upon the 
contiguity of attentive responses and the question-relevant material, 
"'^ith predictable use of questions the mathemagenic responses become 
more precise. 

The function of test-like events, according to Rothkopf (I966) , 
is to modify the nominal stimulus material into effective stimulus 
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coTnpoiisnts • His subdivision of noTninsl stimulus matorisl into 
effective stimulus material on the basis of questions or instructions 
Torhich precede reading?, although quite su^frestive, n-LOSses over the 
precise nature of the interaction between the mathemagenic responses 
and stimulus material. On the other hand, the theory states quite 
clearly that the most critical event is the attentive or mathem- 
£t^6nic rGsponsG, rGlation to thG controllln,^^ stimiilus (quGstion) 
and the material in the reading; passao:e which is associated with 
that stimulus. The present paper describes in some detail the 
process by which this control mivht be achieved. 

Several studies (Rothkopf, 19^6; Rothkopf and Bisbicos, 1967; 
Prase, 196?a) have found that retention of prose material which is 
incidental to the questions asked is hi^^hest when the questions 
are placed after the reading: passages. The results of these 
studies indicate that both pre-questioning and review questions 
have a facilitative effect upon the retention of the question 
relevant information, but that review questions can be generally 
facilitating. Groups ;^iven questions before passages tended to 
retain even less incidental information than a control group which 
did not read the questions. The depressing effect of specific 
pre-questioning confirms the cybernetic approach which suggests 
that when a question occurs before the reading passage students 
are provided with a criterion which focuses their attentive responses. 
Such a focusing effect would also be predicted by the mathemagenic 
theory, but in addition, the occurrance of general mathemagenic 
responses also accounts for the facilitative effect of questjons 
when they occur after passages. There seems to be no direct way 
of predicting facilitation by post-questioning in terms of the 
cybernetic approach since students in the Prase (I 967 &) study were 
not allowed to review. Rothkopf (I966) also found that a group 
which had received only general instructions to read carefully 
performed better than the control group. Under these conditions 
there would be little opportunity to apply any specific internalized 
criterion. Prase (I 9670 ) concluded that the results of these 
studies were best accounted for by the mathemagenic theory. He 
also pointed out that the words "preview" and "review" may be mis- 
leading because a review question could effectively shape attention 
on passages following the question, rather than on the passage to 
which the question relates. The mathemagenic approach stresses 
the shaping of effective reading behaviors but it does not spell 
out the process in detail. 

y\n attempt to summarize the data previously cited is given 
below in terms of a theoretical model which emphasizes the rein- 
forcement of attentive responses, as opposed to the reinforcement 
of specific verbal responses via knowledge of results. The model 
proposed is consistent with the cybernetic and mathemagenic approaches 
in the sense that it emphasizes control of the behaviors which 
facilitate learning rather than the responses to be learned. The 
basic problem at issue here is the stimulus control of appropriate 
study habits. 
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In the analysis below the process by which a student learns 
to respond differentially to specific and freneral questions is 
described. In summary, students initially read passages and then 
receive test questions over the passages. Specific (factual) or 
general (comparative) questions become discriminative stimuli for 
a response which modifies further reading?: in terms of the number 
of associates (of the question) in the reading passage which can 
reinforce the attentive response. 

Acquisition of Test-Taking Responses 

Development of control by specific factual questions . 

\ — El — 



Diagram 1. Reinforcement of attention to specific facts during reading. 




Diagram 2. Selection of reinforcing stimulus by a factual question. 

Diagram 1 states that during acquisition of relevant test- 
taking skills the student makes a general attentive response (Rg^) — 
he looks at the reading passage, but his attentive response is not 
differentially affected by the stimuli within the passage. The 
passage might be, for example, "John was born in 192?. Bill was 
born in 192^." In Diagram 1 the first sentence is labeled S]^, the 
second sentence S^. The bars connecting symbols refer only to 
temporal order. The latter part of Diagram 1 represents a typical 
exam question. "John was born in" is labeled ’’S?'* since it is a 
discriminative stimulus for the response R^^ ("1927"). Getting the 
correct answer R^ to the question is followed by reinforcement (S^), 
such as praise or a passing grade. Specific statements, such as 
and S2f acquire the capacity to reinforce R because they occur 
early in the chain. A question becomes a discriminative stimulus 
because the student is reinforced with a correct answer for paying 
attention when the question occurs. In Diagram 2 the question 
is a discriminative stimulus for an attentive response which can^ 
be reinforced by Sn. For instance, the question might be "When 
was John born?". The student would read the passage paying special 
attention to "192?". Another way of saying this is that Rg is 
reinforced by In essence, changing the events which can reinforce 

^a introducing questions or specific instructions is a means of 
determining what the effective stimulus will be. 

The basic mechanisms assumed to operate here are negative 
reinforcement (S^ reduces uncertainty — see Berlyne, I960), and 
stimulus generalization (the question and stimulus within the 
passage are related because they have a common associate "John's 
birth"). The range of this generalization, in terms of the 
material vrithin the passage, is determined by the kind of question 
that is asked, as will be seen below. If factual questions were 
repeated several times Rg would tend to be reinforced by all facts 
when a nevr reading passage was encountered. This situation is 
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described later in terms of an anticipatory 

consideration is <riven to how an Irrelevant question can facilitate 
retention. 



Development of control by c omparetlve guestlom 



Diagram 3* 





Reinforcement of 
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attention to several facts during reading 
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Dla.^ram 4. 



Selection of reinforcing^ stimuli by a comparative question 
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same two-sentences as above, a comparative question 
r.) out.li «o ’"fho Is older, John or Bill?" becomes a discriminative 
Stimulus for an attentive response which can be reinforced by both 
Relevant portions (S^ and S^) of the passage. The process described 
in Diagram 4 is preceded by relevant training on comparative 
questions. Illustrated In Diagram 3* The same analysis used for 
Diagrams 1 and 2 applies to these examples. 

The present theory distinguishes between a specific and more 
general question In terms of the number of question-correlated 
stimuli within the passage. The Implication Is that it should be 
possible to define the facilitetive effects of questions 
of the number and distribution of associates within the p . * 

In a preliminary study (Frase 196?b) the present author has asked 
students to underline words in passages which comprise an answer to 
the question which preceded the passage. By dividing the number 
of words underlined by the total number of words In . 

an index of diversity was arrived at for different questions which 
strongly confirmed the experimenter's categories of specific » 
"comparative", and "general". Aside from trying to scale questions, 
a major aim of the study Is to determine If these questions are 
differentially related to the amount of Information retained from 

the passage. 



The present model attempts to state explicitly vrhlch events 
can reinforce attentive responses and to provide a framewor.^ within 
which to view the problem of how questions control the attention 
of students. The point of view being presented assumes that 
learning via reinforcement, in the sense of specific knowledge 
of results formally presented, can be broadened to Induce the 
control of ongoing reading behaviors. The previous section 
suggested how this control Is established Initially. The sec on 
below describes the utilization of test-taklnn- behaviors along 
vjlth some Implications and related data. 



utilization of Test-Takins: Rr-?ponses 



Questions preceding: pas sabres. Uhen the student encounters 
a relevant question before he reads a passap:e of material we have 
the situations (? escribed in Dia,f>:rams 2 and 4 for specific and 
comparative questions, respectively. Usually a reading: passa/re 
has more than two sentences some of which mior-ht be irrelevant to 
any meaningful question that could be aslced. In Diagrams 5 snd 
6 an additional element is added. The basic difference between 




Diagram 5. Selection of reinforcing stimulus from a large set by 
a specific question. 




Diagram 6 . Selection of reinforcing st^^-uli from a lar^-e set by 
a comparative question. 

the specific and comparative question is in terms of the number of 
reinforcing events available for Rg^. The implication is that there 
will be a higher rate of reinforcement with comparative questions 
and hence better retention of the material in general than with 
specific questions. This is another way of saying that with an 
increase in signals there will be an increase in the number of 
signals detected (Deese & Ormond, 1953) Q^nd that the fewer the 
signals the lovrer the vigilance (Holland, 195^). If Rp is emitted 
at a high rate (since it receives more reinforcement with comparative 
questions) it is also possible that facilitative effects vrill 
diminish rapidly. Manipulating the generality of questions in 
this vray changes the schedule of reinforcement for R^. There 
should be an interaction betvreen question type and length of 
reading materiel in terms of retention scores. General questions 
should be least effective with long reading passages. 

Additional questions arise if we consider the spacing of 
reinforcement. In Diagram 6 the comparative question might relate 
to St and S 3 . Assuming that students read sequentially, the irrelevant 
stimulus sentence would occur between two reinforced attentive 
responses. Can questions be constructed which will reinforce Rg 
at points which are critical for general retention? Does the 
distribution of reinforcements make a difference in retention? In 
effect this is the problem of how to optimize the structure of 
reading material. 

Still another suggestion concerns the use of multiple schedules 
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Another Innllcstlon of the present ffg^gntlally 

number of Intervening events l^etvreen S and In 

affect retention of that the 

reinforcement of relevant^stlmull . Retention of 

iLtd^XiiaTe i» 

sftoSd lTov^FrTsT{1967^) found noraf?ect 

^en^^L^^f in^cireft^rma^:??ri\rtnrSiraffe^ retention of the 
relevant material. 



Another condition which should be considered is 
icnowledfre of results upon depicted in Diagram 7- 



the use of 
Since the 
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Dlaoiram 7. Effect of knowleds;e of results upon selection of the 
effective stimulus. 



reinforclruf mechanism for Rg^ is presumed to be the reduction of 
uncertainty there should be^reduoed reinforcement value of 

™v,pn imowledve of results is given with qu 



wlthirihrp;.si;ge“;*en“lmowj,edge suits is given_wlth questions 

Diagram 7. the question sjj is followed 
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R 



bv the prompted response 

V.SrtS;S ^5»«« >• 

Renee, -roiatlvelv high under 



""^A^tAol^r^rtentiorof Rr iR be relatively high under 
cond???onsrduf t^the sLrt 

^^^frurtrread?^!^%Trcors:^ ^fcfnt^tio 

srirurf^^reLr^f 

questions because of the larger number Terry (196S) 



R. 



orp^yrat^nurii^: rearing; received less reinforcement. 



Qupstlons following passages, Usua-lly questions are found 
after reading passages, for Instance, at the end of textbook 
chapLL. If Students are allowed to review *he passages then the 
effLt of these questions could be the same as if the questions 
harSeceded the%assage. According to ^he cybernetic theory 
TTin«?t -nrecise control of behavior can be achieved if questions 
weLdfreallng? Research, and the theory outlined above, s^gest 
that for general retention pre-questloning may not be the mo 



desirable strategy when ^ ^ rt";ilowerto 

analysis below It Is ®f f „®evlew" question can only function 

^^repeat inforraatlon which °<=o^red In ^;havlors In the 

which follows a paragraph may „ irrelevant question 

passage which follows it. “ ®eon?ain a hint of what will 

preceding the next passage, and i' “ ^ viaLat^e. This "hint" is 
le asked if a question follows ^he next passage. ^ 

viewed as an antioapatory „f responses. Since an 

Which is related to a ?L‘’™rlgraph thfl^^^ Must rely 

irrelevant question questions {r^ Sf) or 

upon the conceptual caterrori - hierarchy of conceptual 

comparative questions of qv "stlons used. In 

res^nses can be manipulated By the Vinds oi qi 
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Diagram 8. Effect of specific post-question upon subsequent effective 
stimuli . 

8.». w~iw; «sr:s“s ?ss“;si's • 

conceptual response ^ relevant question does occur at 

able to reinforce P-©.* , ^ it serves to confirm the use of the 

the end of the ^ implication is that placing an 

conceptual category. The ^renera oVinuld have rreneral facili- 

irrelevant question before Paragraphs ®^°f ^rplace 
tatlve effects. Another way ^^i^'them both a review 

relevant questions effect^ upon R„. In the studies 

function and a veneral \ .r. was found® that questions 

by Rothkopf (1966) and Prase ( 1967 a) it was Jo^a^ .„ciLntal 
had the most facilitative effect upon _di - pgs^go-es. Hence 
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Diagram 9. Effect of a comparative post-question upon subsequent 
effective stimuli. 

condition holds for comparative questions -^en^used^after^^ssages 

(Diagram 9) . Just as many stimuli whether a 

fpJSS « i»™(.rr«.wi« >f Thi. 

comparative du^stion requ res llaht of a study by Siegel 

seems to be a reasonable ^ students who studied passages 

Sf,TK;oip?£l'..« S~°:2o .Me te r.e.H epeolflo r.ete. 
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Equivalence of specific and comparative questions not the case 

F. 4 . i-ugif- PnthkoDf (19^5) found that instructions to pay 

a?Ln?i;n tf facts (without questions) resulted in improved retention. 

T'n terms of the theory presented the optimal procedure for 
re-.era? retentiL is to plLe questions after paragraphs, and to 

Si ^urm^^^tSlanoririfrec^si^^^ 

vrhen Questions precede the reading passage. If the ob.]ectlve i 

tS control the general readln? behaviors of ”°S.essary 

Rinrolv to improve retention of specific information, it is necessary 
tHive reinfS-rlSment continfient upon readin<^ all of the passage. 

This is mSst effectively done by shaping reading behaviors with 

post-questions. The most facilitating thS 

questions which have the largest of associates wlthi.^^ 

pa,ssage. These questions would probably fall into the category o 
application or synthosis itoins (liloorif 95^) » 



The '•’ature of the ./'ttentive Response 



Tt Is obvious that R is a summary term for a variety of 
behaviors which may include focusing of the eyes, 
postural adjustments, etc. These behaviors ®°ybespond 
mathemagenlc responses postulated by Roth^opf (1965)* 
of stimuli which are associated with questions shoi whl"h 

relation to changes in 5EG rhythms, pupillary dilation, etc., whi-n 
might fruitfully be used to observe changes in behavior related 

question associates. 

Another approach, being pursued by this author, is to select 
some response wMch reflects attention. Studies now bein. 

pursued in which prose sentences of equivalent l®"f ^ ® 

at a fast rate vis projector. The student can stop the proJe..tor 
on a sentence by pressin^^ a bar, and he can st<=*y with a iv 
sentence only by holding the bar <?o-m.. The 

Is stored on a cumulative recorder. The major question to be 
answered°by this research is whether fixed and variable schedules 
built into the sentence sequences lead to predictable respons 
curves. Scant date is available at present, but the methodology 
looks promising. Figures 1 and 2 present cumulative time curves 
f?om tw^rlpresentatlve subjects who we,.t -'rough 52 sentences twice 
on one occasion. The sentences contained a description of four 
boys each having 11 characteristics. The 

ore-Question askinr them, "’^hat can you teil me abcat Bill. The 
first 15 sentences (baseline) and last 11 (extinction) vrere not 
about Bill. Durin- Trial 1 every other sentence . 

about Bill half the sentences question-correlated st.^..xUli. 

^rL^ory presented in this paper assumes that question-correlated 
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Fiprure 1. Cumulative seconds spent 
vievrin,£? sentences by a subject who 
received an FR-2 schedule on Trial 1 
and a VR-2 schedule on Trial 2. The 
first tick mark sip^nifies the onset 
of reinforcement and t^.e second tick 
mark sip-nifies extinction. Retention 
of Question-correlated sentences was 
percent; for incidental sentences 
it was 20 percent. 
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_ _ _ _ Vionpp Ti'i&l 1 iDoth 

stimuXl reinforce observing 2 sentences 15 - ^+2 were 

represents an FR-2 schedule. - . 0 gi{ivi/T it e variable ratio 

randomized for the sub jec schedule was presented to the 

schedule (VR-2), The same 
subject in Firure 2 on tne second trial. 

The -orves for both subjects on Trial 1 are similar In^that 

they show lrre,-rularlties e«\®^®^®®P®pcefreadiL behaviors did 
short, the first time through the sentences J 

not conform to Matter. For both subjects the cwves 

2 behavior is quite another matter. relevant 

turn upward abruptly shortly subjects anticipated 

sentences ®®"*|"“®n-reievanrrentences end slowed dovm 

the occurrence of que s-ci on-re j-evom/ 

accordinrly • 

Fip-ure 2 shows a ®°®'^^°P®‘^^?g^Q^her^iendt^ls^what one would 
ratio schedules. Fl^pure ^ ^ The subject under the VR-2 

expect with a fi"g"ty irplrcent (25 seconds) on 

schedule only reduced his total . 1 --- ^ reduction in time of 

TTial 2. - hlle the FR-2 ""hedule led to ajed^^^^^^^^ 

35 percent (35 I.^-grtlon In all respects the b ’ avior 

hlKher malntainence schedule was superior. Ee 

of the student under the variable soheaui ^ j. ^ and his 

retained more cf the relevant and of response of 

attention tended to persist, ihe hiT*" difference in 

the one subject no doubt accounts .o. ^^^^gnce between the 

retention, but there is one ^ 3^3 especially Interestlno-. 

curves of the two subjects ^^“^“f'^g^J^heorr proposed in this 
Readinpc °1.^5^?^,l\^°esponses do not. Evidently when 

pppGiT QuitG nlcGiy 4 -^-y»-irai _ TArVipri whsr© 

I^^jects are 3 "^ ^ecomef more precise 

the relevant stimuli ere tVip control of the question- 

and hence it is more direct y rinta clearly reveal the 

correlated stimuli. In this respec .pg^^o^ses The methodolofry 

development of Lther ‘ striMr., chan.es 

in°the topo'ra^hrof respoLes with subject-matter experience. 



Summarj'’ 

The theoretical model offered assumed 

the sense that it deals f ^^t orad^lt La^^ 

that the ®®«tence is ttebasic^mean^ 

reinforcement value for ® P^^^lcular attentive^espon 

"pirrr^rhrrrrrrsrarLTfersUfir ritemativ£to the termm- 
?lo-y’of the cybernetic or matheraar'enic approaches. 
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chan.'res in readincr behaviors, while abstractinpc some of the most 
critical events in the process. The terminology employed may 
supc.'^est some useful research analo'^ies to previous operant research. 
The methodolocry has produced some interestin'^ initial data and it 
may su/2;vest some nevr lines of exploration. 
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